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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Epitome 

(57) [Abstract] 

[Technical problem] Thin-shape-izing and cheap-ization can be attained by simple layer 
structure, and focal adjustment etc. is unnecessary, and the easy image pick-up equipment of 
handling is offered. 

[Means for Solution] A concave lens 300 is arranged in the front face of the image pick-up panel 
100 which arranged many image pick-up pixels 1 10 in the shape of a matrix, the telescope array 
panel 200 which has been arranged with predetermined spacing in the front face of this image 
pick-up panel 100, and arranged many micro telescopes 210 in the shape of a matrix 
corresponding to each image pick-up pixel 110, and said telescope array pane! 200, and image 
pick-up equipment is constituted. Only the light which carried out incidence almost in parallel in 
the magnitude almost same among the light which carried out incidence to each micro telescope 
210 of the telescope array panel 200 through the concave lens 300 from the front as the 
diameter of each micro telescope 210 carries out incidence to each image pick-up pixel 1 10 of 
the image pick-up panel 100. 
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[Claim 1] Image pick-up equipment characterized by having the image pick-up panel which 
arranged many image pick-up pixels which consist of an image sensor, respectively in the shape 
of a matrix, and the telescope array panel which has been arranged with predetermined spacing 
in the front face of said image pick-up panel, and arranged many micro telescopes in the shape 
of a matrix corresponding to said each image pick-up pixel. 

[Claim 2] Said micro telescope is image pick-up equipment according to claim 1 characterized by 
being the refracting telescope of the Kevlar type or a Galilei style. 
[Claim 3] Said telescope array panel is image pick-up equipment according to claim 1 
characterized by having the substrate which consists of an optical-system ingredient, and 
forming and constituting the lens side of each telescope to both sides of said substrate. 
[Claim 4] Image pick-up equipment according to claim 1 characterized by preparing a concave 
lens in the front face of said telescope array panel. 

[Claim 5] Said concave lens is image pick-up equipment according to claim 4 characterized by 
having a Fresnei lens configuration. 

[Claim 6] Said image pick-up panel is image pick-up equipment according to claim 1 
characterized by providing the display which arranged the display pixel which consists of a 
display device between said each image pick-up pixel, respectively in the shape of a matrix. 
[Claim 7] Image pick-up equipment according to claim 6 characterized by displaying the image 
picturized in said image pick— up pixel with said display, 

[Claim 8] Said display is image pick-up equipment according to claim 7 characterized by having a 
means to perform a virtual mirror display based on the image picturized in said image pick-up 
pixel. 

[Claim 9] Image pick-up equipment according to claim 1 characterized by preparing a color filter 
between said image pick-up panel and said telescope array panel corresponding to said each 
image sensor. 

[Claim 10] Said color filter is image pick-up equipment according to claim 9 characterized by 
being alternatively prepared in said each image sensor, 

[Claim 11] Said color filter is image pick-up equipment according to claim 9 characterized by 
including an infrared cutoff filter. 

[Claim 12] Image pick-up equipment according to claim 7 characterized by being included in the 
head mount equipment which displays an image possible [ viewing of said man ] with said display 
while people's head is equipped and picturizing the image ahead of [ of said man ] a field of view 
with said image pick-up equipment. 

[Claim 13] While passing said half mirror and leading the light ahead of the field of view which has 
image pick-up equipment and carried out incidence through said a concave surface half mirror- 
cum-lens characterized by providing the following to people's eye Image pick-up equipment 
according to claim 12 characterized by having made it reflect by said half mirror, leading to said 
image pick-up equipment, having reflected the image of said display by said a concave surface 
half mirror— cum-lens and half mirror, passing a half mirror and making it lead this reflected light 
to people's eye Said head mount equipment is a concave surface half mirror— curn-a lens 
arranged ahead [ field-of-view ]. The half mirror arranged at the include angle of 45 degrees of 
abbreviation inside said a concave surface half mirror-cum-lens Said display arranged in the 
location which carries out ON light of the reflected light from said half mirror 
[Claim 14] Image pick-up equipment according to claim 13 characterized by arranging a diffuser 
in the front face of said image pick-up equipment, and arranging the back light on the rear face 
of said image pick-up equipment. 

[Claim 15] Image pick-up equipment according to claim 13 characterized by arranging the 
shutter on the outside of a concave surface half mirror-cum— said lens. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image pick-up equipment of the compound 

eye structure which arranged many image pick-up pixels in the shape of a matrix. 

[0002] 

[Description of the Prior Art] Conventionally, the image I/O device indicated by JP,8-1 02924.A 
is known as a thing using the image pick-up equipment of the compound eye structure which 
arranged many image pick-up pixels in the shape of a matrix. This image I/O device is the thing 
of the structure which joined the liquid crystal panel which has the pixel driver element array by 
which the pixel driver element which is equipped with a display function and an image pick-up 
function, and drives many display pixels was arranged in the shape of a matrix, and the image 
pick-up panel which has the image sensor array by which the photo detector of a large number 
which perform photodetection was arranged in the shape of a matrix through the glue line. That 
is t this image I/O device attains thin shape-ization of image pick— up equipment by the image 
pick-up panel of the compound eye structure which arranged many image sensors in the shape 
of a matrix. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional example mentioned 
above, since the light which carries out incidence to each photo detector of an image pick-up 
panel is parallel light or is the light which has it is necessary to prepare a pinhole array, 

and the optical incident angle limit member or micro-lens array for regulating the incident angle 
of light. For this reason, while the lamination of an image pick— up panel is complicated, the 
operating distance (working distance) of optical system and a photo detector is restrained, and 
there is a problem acting as the failure of thin-shape-izing or cheap-izing. 
[0004] Then, the purpose of this invention can attain thin-shape-izing and cheap-ization by 
simple layer structure, and its focal adjustment etc. is unnecessary and is to offer the easy 
image pick-up equipment of handling. 
[0005] 

[Means for Solving the Problem] It is characterized by this invention having the image pick-up 
panel which arranged many image pick-up pixels which consist of an image sensor, respectively 
in the shape of a matrix, and the telescope array panel which has been arranged with 
predetermined spacing in the front face of said image pick-up panel, and arranged many micro 
telescopes in the shape of a matrix corresponding to said each image pick-up pixel in order to 
attain said purpose. 

[0006] In the image pick-up equipment of this invention, only the light which carried out 
incidence almost in parallel carries out incidence to each image pick-up pixel of an image pick- 
up panel in the magnitude almost same among the light which carried out incidence from the 
front at each micro telescope of a telescope array panel as the diameter of each micro 
telescope. And an image is picturized by the image sensor of each image pick-up pixel detecting 
this incident light, scanning the detection output of each image sensor, and taking out an image 
pick-up signal. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the image pick-up 
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equipment by this invention is explained. Drawin g 1 is the outline sectional view showing the 
theoretic example of a configuration of the image pick-up equipment by this invention, and 
drawing 2 is the outline sectional view expanding and showing the important section of the image 
pick-up equipment shown in drawing 1 . The image pick-up equipment of this example arranges a 
concave lens 300 in the front face of the image pick-up panel 100 which arranged many image 
pick-up pixels 1 10 in the shape of a matrix, the telescope array panel 200 which has been 
arranged with predetermined spacing (operating distance G) in the front face of this image pick- 
up panel 100, and arranged many micro telescopes 210 in the shape of a matrix corresponding to 
each image pick-up pixel 110, and said telescope array panel 200. 

[0008] The image pick-up panel 100 arranges the image pick-up pixel 110 to substrate 100A. 
The image pick-up pixel 110 is formed from image sensors, such as a photodiode and 
photosensor. The detection output of each image pick-up pixel 110 is transmitted to an image 
pick-up circuit with a shift register etc. through the transparent electrode prepared in substrate 
100A, and is reproduced as a picture signal. 

[0009] The telescope array panel 200 forms the convex lens sides 21 OA and 21 0B which 
constitute each micro telescope 210 in both sides of substrate 200A which consist of optical- 
system ingredients, such as an acrylic. That is. the micro telescope 210 of this example is the 
Kevlar-type telescope which combined convex lens side 21 OA and 21 0B. And once the parallel 
light which carried out incidence from front convex lens side 210A connects a focus within the 
micro telescope 210, it turns into parallel light again by back convex lens side 21 0B, and is led to 
the image pick-up panel 100 side* Moreover, each micro telescope 210 is arranged in the 
location corresponding to each image pick-up pixel 1 10. 

[0010] Moreover, a concave lens 300 is for turning concave lens side 300A to the telescope 
array panel 200 side, being arranged, and extending the visual field of the image pick-up panel 
100. With such a configuration, only the light which carried out incidence almost in parallel in the 
magnitude almost same among the light which carried out incidence to each micro telescope 210 
of the telescope array panel 200 through the concave lens 300 from the front as the diameter of 
each micro telescope 210 carries out incidence to each image pick-up pixel 110 of the image 
pick-up panel 100. And an image is picturized by the image sensor of each image pick-up pixel 
detecting this incident light, scanning the detection output of each image sensor, and taking out 
an image pick-up signal. 

[001 1] Therefore, a means to regulate the incident angle of light cannot be needed like the 
conventional example (JP,8-1 02924 t A) mentioned above, but the optical system which 
connected the focus to infinite distance mostly can be constituted, and constraint of the 
operating distance (working distance) of optical system and a photo detector can constitute 
small image pick-up equipment. Moreover, a setup to arbitration of a field-of-view angle is 
attained by having formed the concave lens 300. And since the flux of light to each independent 
pixel is the parallel flux of light, each pixel serves as a focal free-lancer, and can constitute the 
image pick-up equipment which a focus suits even from where. 

[0012] Drawing 3 is the outline sectional view showing the 2nd theoretic example of a 
configuration of the image pick-up equipment by this invention. In addition, the same sign is 
attached about d rawing 1 and a common configuration. This example forms the Fresnel concave 
lens 310 instead of the concave lens 300 mentioned above. On the whole, this Fresnel concave 
lens 310 FresneHzes the telescope array panel 200 and concave lens side 310A which counters. 
By forming such a Fresnel concave tens 310, thin shape-ization of image pick-up equipment can 
be attained further. In addition, only a part with lens side 21 OA by the side of the object of the 
telescope array panel 200 is FresneHzed, and you may make it acquire a prism operation 
partially in such a Fresnel concave lens 310. 

[0013] Drawing 4 is the sectional view showing other examples of a telescope array panel. 
Although the Kevlar-type micro telescope 210 was used for the telescope array panel 200 
mentioned above, the Galilei style micro telescope 230 is used for the telescope array panel 220 
shown in drawing 4 . That is, the micro telescope 230 combines convex lens side 230A by the 
side of an object, and concave fens side 230B by the side of an eyepiece. In addition, each micro 
telescope 230 is arranged in the location corresponding to each image pick-up pixel 110. Also in 
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such a configuration, the same effectiveness as the image pick-up equipment shown in drawjngj. 
mentioned above can be acquired. 

[0014] Drawing 5 is the important section sectional view showing the detail of the layer structure 
at the time of combining with a liquid crystal display the image pick-up equipment shown in 
drawing 1 , and drawing 6 is the front view. In this example, the telescope array panel 400 is 
joined to "the liquid crystal layer 440 which served as the image pick-up panel through the color 
filter layer 410, the polarizing plate 420, and the transparence plate 430. Moreover, the 
transparence plate 450, a polarizing plate 460, and the diffusion plate 470 are formed, and the 
light of the back back light 480 is diffused ahead, and is led to the rear face of the liquid crystal 
layer 440. Like illustration, the telescope array panel 400 of this example has established the 
electric shielding wall 404 between each micro telescope 402, and prevents leakage of the light 
between each micro telescope 402. 

[0015] As shown in drawing 6 , many liquid crystal display pixels 510 are arranged by the liquid 
crystal layer 440 in the shape of a matrix, and the image pick-up pixel 520 is arranged in the 
shape of a matrix between each liquid crystal display pixel 510. And the micro telescope 402 is 
arranged corresponding to each image pick-up pixel 520. The field in which the micro telescope 
402 is not formed serves as a transparence panel for liquid crystal displays. Moreover, the 
transparent electrode 530 for the object for a liquid crystal drive or image pick-up signal 
transmissions is formed in the transparence plates 430 and 450. In addition, the scan of an image 
sensor is performed with X-Y address switch structure like MOS type image sensors. 
[0016] Although the color filter layer 410 is for obtaining each color component light of R. G, and 
B, it is what mixed infrared-absorption material so that an infrared cut may also be possible. 
Moreover, if there is no color filter since the sensibility peak wavelength serves as near 800-900 
micrometer when the photosensor made from silicon is used for an image sensor, it will have high 
sensibility in near-infrared light, and high-sensitivity-izing is possible also in darkness. Then, an 
image pick-up pixel without a color filter is made intermingled in an image pick-up pixel with a 
color filter in this example. In addition, the pixel with x of drawin g 6 shows the image pick-up 
pixel without a color filter. 

[0017] Moreover, although the transparence plates 430 and 450 are usually formed with glass or 
a quartz, it is also possible to obtain the image pick-up equipment which can curve by being able 
to produce also with ****** arK j plastics which use a low— temperature polish recon process, and 
making the transparence plates 430 and 450 into the product made from plastics. 
[0018] Drawing 7 is a timing chart which shows the timing of the above image pick-ups, the 
display action in the combination equipment of a display, and image pick-up actuation. If a 
display and an image pick-up are performed to coincidence, it will act also on an image sensor as 
the stray light by the bright light for a display by the back light. Then, in order to avoid this, the 
sensor charge which reset the sensor charge of an image sensor and was accumulated (B) and 
after this into the lights-out of intermittent lighting (A) of a back light as shown in drawing 7 is 
transmitted, and (C) and a photometry are performed (D). 

[0019] Drawing 8 is the block diagram showing the circuitry in the combination equipment of the 
above image pick-ups and a display. The picture signal (video signal) picturized in the image 
pickup device section 600 is transmitted and expressed in the display device section 610 as this 
combination equipment The Horizontal Synchronizing signal and Vertical Synchronizing signal 
which are outputted from a horizontal / perpendicular driver 620 perform the synchronousr 
control in each device sections 600 and 610. 

[0020] Moreover, the scan of an image pick-up image is usually performed in a scan and hard 
flow of a display pixel. If an image pick-up image is displayed as it is at this time, it will become a 
usual mirror and usual reverse and right and left will not be reversed. So, as shown in drawingJJ , 
in forming an inverter 630 and a switch 640 between the horizontal synchronization output 
terminal of horizontal/vertical driver 620, and the horizontal synchronization input terminal of the 
display device section 610 and realizing a virtual mirror, the scanning direction of a display pixel 
or an image pick-up pixel is changed with the usual actuation, and it operates coincidence in the 
same direction. 

[0021] That is, in the usual scan, as shown in drawing 6 . it connects with the output terminal a 
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of an inverter 630, and a switch 640 performs the scan of an image pick-up image, and the scan 
of a display pixel in hard flow. Moreover, when realizing a mirror virtually, it connects with the 
direct continuation terminal b of a horizontal / perpendicular driver 620 through an inverter 630, 
and a switch 640 performs the scan of an image pick-up image, and the scan of a display pixel in 
the same direction. 

[0022] Next, the example at the time of applying this invention to the head mount display device 
possessing image pick— up equipment and an indicating equipment is explained. Drawin g 9 is the 
explanatory view showing the principle of the optical system of the head mount display device 
which applied this invention. This head mount display device is a small display unit with which 
people's head is equipped, by equipping with the optical unit of a flat binocular mold in the 
direction of an optical axis like glasses, it carries out widening of the reflex of the image by the 
liquid crystal display according to the optical system arranged in said optica! unit, and shows a 
virtual image as an epilogue and a large-sized image in sight, for example, is commercialized 
under the name of glass TRON. This example explains to an example the configuration which can 
feel the image of a 0.7inch mold and a 180,000-pixel liquid crystal screen as a large-scale image 
of 52inch mold of 2m beyond as an example. 

[0023] And the function of the image pick-up equipment of this invention adds and consists of 
these examples in such a head mount display device. Namely, the head mount display device of 
this example carries out the enlarged display of this picturized image with a display, and shows it 
as an image of a large-sized screen while it picturizes the image ahead of [ of people ] a field of 
view with image pick-up equipment. In addition, the equipment of such a configuration can be 
used also as glasses equipment which expands and shows a front body, a front scene, etc. 
[0024] The head mount display device of this example shown in d rawing 1 has a concave surface 
half mirror-cum-the lens 700 arranged ahead [ field-of-view ], the half mirror 710 arranged at 
the include angle of 45 degrees of abbreviation inside a concave surface half mirror-cum— this 
lens 700, the image pick-up/display 730 arranged in the location which carries out ON light of 
the reflected light from this half mirror 710, and the liquid crystal shutter 790 arranged on the 
outside of a concave surface half mirror-cum-the lens 740. An image pick-up / display 730 has 
the same configuration as the equipment explained by drawing 5 - drawing 8 , and the back light 
750 is arranged on the rear face of this image pick-up / display 730. Moreover, a diffuser 760 is 
arranged in the front face of an image pick-up / indicating equipment 730, and the light of the 
shape of a dot peculiar to liquid crystal is made not conspicuous. 

[0025] Moreover, a concave surface half mirror-cum-the lens 740 makes the function of the 
concave lens for the image pick-up equipment mentioned above serve a double purpose. That is, 
when not adding the function of image pick-up equipment, only the function of a concave 
surface half mirror to reflect the image from a liquid crystal display is required, but in this 
example, in order to extend 10 degrees - about 20 degrees of angles of visibility of image pick- 
up equipment, it is what made the function of a concave lens serve a double purpose. With a 
concave surface half mirror- cum- this fens 740, while leading front incident light to the back half 
mirror 710, the reflected light from a half mirror 710 is reflected, and people's eye is supplied. 
Moreover, the liquid crystal shutter 790 switches whether incidence of the front light is carried 
out into equipment, or it intercepts. 

[0026] A half mirror 710 reflects 90 degrees, leads a part of light which carried out incidence 
from a concave surface half mirror-cum-the lens 740 to an image pick-up / display 730, and 
leads the remaining parts to people's eye. Therefore, in the equipment of this example, in the 
condition that the liquid crystal shutter 790 is open, in order for a part of front light to go into a 
direct eye, the see-through function in which both a display image and a background image can 
be seen in piles is realized. Moreover, the light reflected 90 degrees by the half mirror 710 is led 
to an image pick-up / display 730, and image pick-up actuation is performed by the principle of 
the image pick-up equipment mentioned above. Therefore, it is possible to record this image 
pick-up signal, or to send to a display side, and to carry out an enlarged display. 
[0027] Moreover, 90 degrees of the part reflect by the half mirror 710, and the lightwave signal 
displayed with the display of an image pick— up / display 730 is led to a concave surface half 
mirror-cum-the lens 740. And it reflects on the concave surface of a concave surface half 
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mirror-cum-the lens 740, and the part passes a half mirror 710, is led to people s eye, and can 
see as an expansion image mentioned above. Here, if the liquid crystal shutter 790 is closed and 
a background image is intercepted, the condition that the big screen image is appreciated at the 
theater can be acquired. 

[0028] The handling of a focus etc. can constitute the combination equipment of an easy image 
pick-up and a display from a small light weight by applying the image pick-up equipment of this 
invention to a head mount display device as mentioned above. 
[0029] 

[Effect of the Invention] As explained above, with the image pick-up equipment of this invention, 
by preparing the telescope array panel which arranged many micro telescopes in the shape of a 
matrix corresponding to each image pick-up pixel in the front face of the image pick-up panel 
which arranged many image pick-up pixels in the shape of a matrix Only the light which carried 
out incidence almost in parallel was made to carry out incidence to each image pick-up pixel of 
an image pick-up panel in the magnitude almost same among the light which carried out 
incidence from the front at each micro telescope of a telescope array panel as the diameter of 
each micro telescope. For this reason, thin-shape-izing and cheapHzation can be attained by 
simple layer structure, and focal adjustment etc. is unnecessary and can constitute the easy 
image pick-up equipment of handling. 

[0030] Since the flux of light to each independent pixel is the parallel flux of light while not 
needing a means to regulate the incident angle of light, like the conventional example especially 
mentioned above, but being able to constitute the optical system which connected the focus to 
infinite distance mostly and being able to make small constraint of the operating distance 
(working distance) of optical system and a photo detector, each pixel serves as a focal free- 
lancer, and can constitute the image pick-up equipment which a focus suits even from where. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the theoretic example of a configuration of 
the image pick-up equipment by this invention. 

[Drawing 2] It is the outline sectional view expanding and showing the important section of the 
image pick-up equipment shown in drawing 1 . 

[Drawing 3] It is the outline sectional view showing the 2nd theoretic example of a configuration 
of the image pick-up equipment by this invention. 

LPj3„VyiQg..4] It is the sectional view showing other examples of a telescope array panel. 
[ Drawin g 5] It is the important section sectional view showing the detail of the layer structure at 
the time of combining with a liquid crystal display the image pick-up equipment shown in drawin g 
I • 

["Drawing 6] It is the front view of the equipment shown in drawing 5 . 

[Drawing 7] It is the timing chart which shows the timing of a display action and image pick-up 
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actuation in the equipment shown in drawing 5 . 

[Dravving 8] It is the block diagram showing the circuitry in the equipment shown in drawingJS 
[ Drawin g 9] It is the explanatory view showing the principle of the optical system of the head 
mount display device which applied this invention. 
[Description of Notations] 

100 [ A micro telescope, 300 / Concave lens. ] .... An image pick-up panel, 1 10 An image 
pick-up pixel. 200 .. A telescope array panel, 210 



[Translation done.] 
* NOTICES * 

JP0 and NCtPI are not responsible for any 
damages caused by the use of this translation. 
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